Sequential induction of embryonic and adult forms of glutamic acid decarboxylase during in vitro-induced neurogenesis in cloned neuroectodermal cell-line, NE-7C2.
The expression of different forms of glutamate decarboxylases and GABA was investigated in the course of retinoic acid-induced neuronal differentiation of NE-7C2 cell-line established from brain vesicles of 9-day-old mouse embryos lacking functional p53 gene. Non-induced NE-7C2 cells expressed embryonic GAD mRNAs with a low level of embryonic GAD25 protein and did not contain detectable amounts of GABA. Addition of 10(-6) M retinoic acid induced the expression of N-tubulin and a significant increase in the level of embryonic GAD messages and GAD25 protein in early stage differentiating neurones. The enzymatically active embryonic GAD44 was detected at later stages of induction in neurone-like cells and showed a maximum of expression at the time of neurite elongation and network formation. With the advance of neuronal maturation, the expression of embryonic forms declined while the adult GAD65 and GAD67 transcripts became dominant. GABA-containing neurones were first demonstrated on the sixth day of induction coinciding with the peak of GAD44 expression and the beginning of GAD65 expression. The sequential induction of different GAD forms and the stage-dependent GABA synthesis in NE-7C2 cells is highly reminiscent of the temporal pattern found in vivo and suggests that these processes might be involved in the differentiation of neuronal progenitors.